INTRODUCTION {#sec1-1}
============

We report our clinical observation in cases having concurrent cervical and lumbar spinal canal stenosis. Such coexisting lumbar and cervical canal stenosis are sometimes referred to as "tandem spinal stenosis.". The symptoms related to lumbar canal stenosis were prominent in the presenting clinical profile. Following treatment of cervical spondylotic disease that involved only spinal fixation and no direct or indirect bone decompression, there was dramatic and lasting relief from symptoms related both to cervical and lumbar canal stenosis. We analyze our novel form of surgical treatment of cervical spondylotic myelopathy and the probable causes of relief from symptoms.

MATERIALS AND METHODS {#sec1-2}
=====================

From March 2017 to May 2018, 12 patients were identified who presented with lumbar neurogenic claudication as one of their major clinical symptoms. The case analysis is based on a retrospective review of clinical data. The follow-up period ranged from 6 to 16 months (average 12 months). All the patients provided written informed consent before surgery, and all clinical tests and surgical procedures were conducted according to principles of the Declaration of Helsinki. There were nine males and two females. The ages of the patients ranged from 44 to 71 years (average 57 years). All patients had classically described symptoms that are attributed to lumbar canal stenosis that include claudication pain in the low back and radiation along the posterior aspect of the legs. In addition, they had symptoms of paraesthesia and weakness in hands and fingers. Ten patients had stiffness in the legs. The symptoms are summarized in [Table 1](#T1){ref-type="table"}. As per our protocol, all patients underwent dynamic (flexion and extension) plain radiographs and computed tomography scan and magnetic resonance imaging of the cervical and lumbar spine. The radiological features are summarized in [Table 2](#T2){ref-type="table"}.

###### 

The clinical features

  Symptoms                               Number of patients
  -------------------------------------- --------------------
  Neck pain                              5
  Sensory symptoms in upper limbs        9
  Weakness in upper limbs                4
  Stiffness in lower limbs               10
  Backpain and neurogenic claudication   12
  Sensory symptoms in lower limbs        12
  Weakness in lower limbs                5

###### 

The radiological features

  Number of cervical levels fixed   Number of patients
  --------------------------------- --------------------
  Single level                      
  Two levels                        4
  Three levels                      2
  Four levels                       6

Surgical technique {#sec2-1}
------------------

All patients underwent treatment for cervical spinal stenosis by "only-fixation" of involved spinal segments.\[[@ref1][@ref2][@ref3]\] The transarticular technique of spinal fixation was used as described by Camille and Saillant in 1972.\[[@ref4]\] The levels of spinal fixation depended on clinical and radiological imaging and additionally by manual manipulation and direct observation of the status of facetal articulation.\[[@ref5]\] The patients were operated in prone surgical position. After a midline incision, wide exposure of the affected facets as indicated by the radiological and clinical information was done. In addition, adjoining facets were exposed. Although the clinical symptoms and radiological information were suggestive, direct physical observation and manual manipulation of the facets finally determined the levels of spinal fixation that was carried out.\[[@ref5]\] The observation of open articular cavity, osteophytes in the vicinity of facets, excessive or abnormal mobility of the facets on manipulation were the indicators that suggested the level of spinal fixation that was indicated and conducted. No bone or soft tissue removal to affect decompression of the dural tube or the traversing neural structures was carried out. The spinous process was cut sharply at the base, and the bone obtained was shredded and was used as a graft material. Following screw implantation, all inter-spinal ligaments were widely resected, bone of the lamina and the screw adjoining surface of the facets were decorticated to make the environment suitable as the host bone for grafting. Apart from bone graft obtained from spinous process, iliac crest bone graft was used in eight patients, where levels of fixation were of three or more cervical spinal segments. The patients were mobilized as soon as this was possible but were advised external cervical arthrodesis and restricted activities for 6 weeks. The patients were then advised normal physical activity after confirmation of the status of screws. Postoperative imaging was done in the immediate postoperative phase and at follow-up examination \[[Figure 1](#F1){ref-type="fig"}\].

![Images of a 59-year-old male patient. (a) T2-weighted sagittal magnetic resonance imaging showing cervical canal stenosis. (b) T2-weighted sagittal magnetic resonance imaging showing lumbar canal stenosis. (c) Postoperative computed tomography scan showing bone graft placed posterior to the midline bone structures. (d) Postoperative computed tomography scan showing the transarticular screw fixation. Intra-articular spacer is seen at C2--C3 spinal level. (e) Postoperative magnetic resonance imaging (after 3 months of surgery) showing marginal reduction in the size of osteophytes](JCVJS-10-19-g001){#F1}

RESULTS {#sec1-3}
=======

The follow-up ranged from 6 to 18 months (average 12 months). Independent observers who are not the authors of the present article did clinical assessment and radiological interpretations. All patients improved in their symptoms related to both lumbar and cervical spinal stenosis in the immediate postoperative period. Visual analog scale, the Japanese Orthopaedic Association, and Oswestry Disability Index scales were compared both before and after surgery. During the follow-up, there was no recurrence of symptom in any case \[Tables [3](#T3){ref-type="table"}--[5](#T5){ref-type="table"}\]. Successful segmental arthrodesis was achieved in all cases. All patients were satisfied with the clinical outcome and are professionally active. In none of the cases was the operation repeated or any additional surgical maneuver was done on the cervical or at lumbar spinal level.

###### 

The pre- and post-operative visual analog scale (0 - no pain, 10 - maximum pain)

  VAS score   Preoperative   Postoperative   Postoperative (6 months)
  ----------- -------------- --------------- --------------------------
  Back pain   8 (4-9)        3.0 (0-4)       0.3 (0-1)

VAS - Visual analog scale

###### 

The pre- and post-operative score

  JOA score   Number of patients   
  ----------- -------------------- ----
  \<7         2                    \-
  8-12        8                    \-
  13-15       2                    2
  16-17       \-                   10

JOA - Japanese Orthopaedic Association

###### 

The pre- and post-operative Oswestry Disability Index

  Oswestry Disability Index score   Preoperative   Postoperative (6 months)
  --------------------------------- -------------- --------------------------
  0%-20%: Minimal disability        \-             10
  21%-40%: Moderate disability      4              2
  41%-60%: Severe disability        7              \-
  61%-80%: Crippled                 1              \-
  81%-100%: Bedridden               \-             \-

DISCUSSION {#sec1-4}
==========

Lumbar canal stenosis is one of the more frequently identified spinal ailments in aging population group. The common presenting symptom is neurogenic claudication pain. Radicular tingling and numbness, paraesthesia and weakness are other common symptoms. The symptoms are activity related and are initiated on walking or prolonged standing. Rest pain is a terminal outcome of longstanding and untreated lumbar canal stenosis. The simultaneous presence of cervical and lumbar spinal stenosis is a relatively frequently observed the clinical phenomenon. Lee *et al*. identified radiologically and detected the presence of moderate-to-severe cervical spinal canal stenosis in approximately 25% of patients having lumbar canal stenosis.\[[@ref6][@ref7]\] Yamada *et al*. identified in their large series of cases that approximately 15% of cases with lumbar canal stenosis needed surgery for cervical spinal canal stenosis.\[[@ref7]\] The generally identified symptom complex in such cases includes claudication pain in the legs, mixed upper and lower extremities symptoms and signs, and progressive gait disturbances.

In the year 2011, for the first time in the literature, we identified that vertical spinal instability manifested by facetal overriding or telescoping is the nodal point of pathogenesis of degenerative spinal disease both in the cervical and lumbar spine.\[[@ref8][@ref9]\]"Life-long" standing human position and related stress on the paraspinal muscles, and their disuse or misuse and injury is probably the cause of their failure to sustain prolonged stress of standing position or walking. Standing human position, aging muscles, heavy body weight, and sedentary lifestyle may have a contributory effect on the pathogenesis of entire spectrum of spondylosis or degeneration of the spine that eventually leads to both cervical and lumbar canal stenosis. Considering this fact, the spinal alterations in such cases are usually observed in more than one spinal segment and frequently involve both cervical and lumbar spinal levels.

The classically described symptom of claudication pain in lumbar canal stenosis is probably related to early muscle fatigue on walking for a distance when they give way and allow facetal overriding and listhesis. The fact that the symptoms of backache radiating to the legs and paraesthesia are initiated on walking for a distance indicates that there is no inherent canal stenosis or neural compression at rest. It also indicates the dynamic nature of the entire process and the role of vertical spinal instability. Although the symptoms related to single or multilevel cervical spondylosis are generally independent of activity, instability seems to be the nodal point of pathogenesis of the entire cascade of degeneration. For the treatment of both cervical and lumbar spinal single or multilevel degeneration, we identified the therapeutic role of interfacetal distraction using "Goel facet spacers" in distraction-stabilization that ultimately lead to arthrodesis of the spinal segments.\[[@ref8][@ref9][@ref10][@ref11]\] It was observed that distraction of the facets lead to unbuckling of the ligamentum flavum and other interspinal ligaments and increases the spinal, neural canal and intervertebral body dimensions. Essentially, distraction assists in reversal of all the radiologically observed pathological alterations generally associated with spinal degeneration. For the first time in the literature, it was suggested that decompression of the neural structures by bone removal was not advocated as a form of surgical treatment.

In the year 2014, we observed that more than neural deformation or compression, it is subtle instability-related microtrauma to neural structures that is the cause of symptoms.\[[@ref12][@ref13]\] On the basis of our understanding that spinal instability is the core issue in the pathogenesis of spinal degeneration, we identified "only fixation" of involved spinal segments as the optimum form of surgical treatment.\[[@ref1][@ref2][@ref14]\] Our ongoing studies identify that decompression of the neural structures by bone; osteophyte and disc material resection is not necessary. We identified that "only fixation" of the spinal segments was an optimum form of treatment even for prolapsed and herniated disc and for degeneration-related lumbar and cervical radiculopathy.\[[@ref15][@ref16][@ref17]\]

We identified 12 patients whose major presenting symptom was characteristic neurogenic claudication pain that was prominently in the low back and radiated in the posterior aspect of the thigh into one or both legs. There were radicular paraesthesia of tingling and numbness (10 patients) and motor weakness (5 patients). In addition, the patients complained of symptoms of tingling and numbness and weakness in the figures and hands. Ten patients identified stiffness in the legs. Neurological examination identified the presence of spasticity in the legs and brisk tendon jerks in 10 patients. Essentially, there was a mixed presentation of both upper motor and lower motor neuron signs in the legs. The radiological examination showed clear evidence of multilevel neural compression indicative of both cervical and lumbar canal stenosis.

In cases with tandem spinal degeneration, several authors recommend a staged surgical procedure in such a situation, cervical spine taking a priority in surgical management.\[[@ref18]\] The severity of symptoms related either to lumbar or to cervical canal stenosis has been a parameter for some to decide if cervical or lumbar surgery should be done first. Several other groups prefer decompressive operations on both the cervical and lumbar spines simultaneously under the same anesthesia.\[[@ref19]\] The advocates for cervical first surgery observe that the decompression of the neural tracts in the cervical spine that subsequently travel through the lumbar canal can result in relief from symptoms related to lumbar spinal canal stenosis.\[[@ref18][@ref20]\] Failure to recognize the presence of cervical spinal stenosis in cases with lumbar canal stenosis has been identified to carry risk of cord injury during positioning for surgery for lumbar canal stenosis.

As per our defined and previously published protocol, only spinal fixation using transarticular technique was deployed for surgery on the cervical spine.\[[@ref1][@ref2][@ref3]\] No decompression by bone or ligamentous resection was done. The levels of spinal fixation were determined by considering both radiological and clinical parameters in addition to direct observation of facetal instability. Complete amelioration of symptoms attributed to lumbar canal stenosis in the immediate postoperative phase was a surprise but a consistent observation. The general observation is that the duration of clinical symptoms related to lumbar canal stenosis has an impact on the extent and duration of recovery. In all our cases, irrespective of influencing parameters, the recovery was in the postoperative phase after reversal from anesthesia. Although the relief from claudication pain could be determined only on walking for a distance, the patients were relieved of nagging pain in the back in the immediate postoperative period. The relief from symptoms related to lumbar canal stenosis was quick and lasting; indicating that the radiological alterations in the lumbar spine and clinical symptoms related to lumbar canal stenosis had a direct relationship with cervical spinal instability.

Our earlier observation was that in the event of chronic atlantoaxial instability, natural protective prolonged neck muscle spasm could lead to shortening of neck size, torticollis, secondary cervical spinal spondylotic changes and a range of other musculoskeletal abnormalities.\[[@ref21]\] It was observed that atlantoaxial stabilization initiated a process of reversal of several secondary alterations. The neck length increased and torticollis reversed to normalcy, sometimes in the immediate postoperative period. These observations of the relationship of atlantoaxial instability with cervical spinal musculoskeletal alterations were correlated with the presented scenario where cervical spinal instability was associated with symptoms of lumbar canal stenosis. In the presence of cervical spinal instability, spasticity in the muscles of the legs and back seemed to influence presence of clinical and radiological features of lumbar canal stenosis. Moreover, the classical neurogenic claudication pain symptom was observed even in the presence of spasticity of the legs. Although reversal of radiological features was not demonstrated on follow-up assessment, complete relief from symptoms related to lumbar canal stenosis was a definite observation. On an average follow-up of 12 months, direct lumbar surgery could be avoided in all the cases.

The relatively small number of treated cases is the drawback of the study. Moreover, no comparative analysis was available with other forms of treatment of cervical spondylosis. Considering the clinical implications of our results, a large patient cohort in a number of surgical centers is necessary to identify conclusive treatment protocol.

CONCLUSIONS {#sec1-5}
===========

In cases with tandem spinal degeneration, surgical treatment of cervical spinal degeneration can result in amelioration of all symptoms related both to cervical and to the lumbar spine. Lumbar spine surgery can be avoided in such cases.
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